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MONTANA  HIGHWAY  PLANNING  SURVEY 


GUIDES  FOR  ESTIMATING  I960  TRAFFIC 
1.   100$  =  19Ul  traffic.  Applies  to; 


2. 


110% 

to 

125% 


Traffic  if  route  is  unim- 
proved at  present  time  but 
expected  to  be  improved  Dy 
I960. 


1297* 
to 

150# 


Traffic  if  route  is  unim- 
proved at  present  time  but 
expected  to  be  improved  by 
I960. 


U.   150% 
to 

200% 


Traffic  if  route  is  unim- 
proved at  present  time  but 
expected  to  be  improved  by 
I960. 


Note:   Date  of  expected  improvement 
does  not  change  traffic 
estimates  for  1960« 


F.A.,  F.A.S.  and  Class  1,  2,   &  3 
Forest  Highways  *      Applies  to 
sparcely  settled  rural  areaso 

(Add  extra  traffic  generated  by 
logging  activities  on  timber 
utilization  roads  or  other  major 
industries  and  traffic  induced  by 
these  activities )o 

F.A. ,  F.A.S.  and  Class  15  2,  &  3 
Forest  Highways.   Applies  in 
checkerboard  well-settled  rural 
areas  or  on  through-roads. 


(Add  extra  traffic  generated  by 
logging  activities  on  timber 
utilization  roads  or  other  major 
industries  and  traffic  induced  by 
these  activities )«. 

F.A.,  F.A.S.  and  Class  1 ,  2 ,  &  3 
Forest  Highways.   This  applies  in 
exceptional  cases  such  as  bottle- 
necks and  natural  cutoffs.   Some 
cases,  of  course,  might  be  much 
more  but  these  special  conditions 
would  require  special  analysis. 

(Add  extra  traffic  generated  by 
logging  activities  on  timber  util- 
ization roads  or  other  major 
industries  and  traffic  induced  by 
these  activities)0 


130%  ■  expected  secular  growth  19^+1  "to  i960  —  to  be  applied  to  all  above 

conditions  except  traffic 
generated  by  logging  activities, 
or  other  major  industries. 


Applies  to  all  roads  now  constructed. 
(Without  any  of  above  increases) 


Average  summer  maximum  traffic  equals  double  average  ADT  except  on  predominately 
recreational  routes  where  factor  might  be  as  high  as  3» 

Average  summer  maximum  traffic  equals  average  of  several  maximum  summer  days o 

Maximum  hour  equals  10%  of  maximum  summer  ADT.  (Usual  public  traffic),,  or 
15  to  20%  on  roads  used  by  both  the  public  and  by  major  logging  operations 
or  other  major  industries. 
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Project  be  Tabled  Pending  Stabilization  of  Highway  Problems 
in  General  Area  Contiguous  to  and  Feeding  to  Great  Falls 
and  Cascade  County,, 


APPLICATION  OF  THE  OREGON 

SOLVENCY  QUOTIENT  T'ETHOD  TO  DETERMINE 

THE  ECONOMIC  FEASIBILITY  OF 

CONSTRUCTION  OF  THE  10thAVENTTE 

SOUTH  CUTOFF  IN  GREAT  FALLS,  MONTANA 


I.  SUMMARY  OF  FINDINGS 

Herewith  report  as  per  title  above  using  the  principles  of  the 
Oregon  solvency  quotient  method.  By  setting  up  a  mathematical  relation- 
ship between  estimated  costs  on  the  one  hand  and  possible  future  income 
and  benefits  on  the  other,  an  index  of  economic  feasibility  is  established 
to  aid  us  in  designing  our  future  highway  construction  program.  Every  one 
of  the  factors  involved  in  the  derivation  of  these  solvency  quotients  grows 
out  of,  or  is  influenced  by,  the  economics  of  the  area  feeding  to  or 
touching  on  the  Great  Falls  trade  area  which  this  proposed  improvement  will 
serve,   (This  statement  of  theory  will  be  further  amplified  and  developed 
in  the  latter  sections  of  this  analysis).  In  any  event,  the  course  of 
action  recommended  by  the  application  of  the  solvency  quotient  method  will 
be  premised  on  a  business-like  procedure,  and  it  follows,  obviously,  that 
such  action  will  be  in  the  greatest  economic  interest  of  the  public  at 
large  within  pertain  limits. 

In  this  particular  case  the  proposed  cut-off  is  economically 
feasible  as  will  be  shown  in  Section  IV,  sub- section  G.   The  time  element 
savings  alone  operate  to  place  the  job  on  a  solvent  basis,  this  despite  a 
tremendous  "plant"  investment,  some  $640,000,  without  interest.  By  reason 
of  the  fact  that  the  time  element  savings  are  "non-automotive",  so  to  speak, 
in  characteristic  it  now  becomes  a  matter  of  policy  as  to  whether  or  not 
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the  cut-off  should  be  built*  This  policy  would  consider  the  nature  and 
character! stic  of  the  benefits  involved  -  if  for  example,  there  is  a  site 
for  highway  improvement  in.  the  city  which  would  develop  greater  "automotive" 
savings,  mileage  element  savings  as  we  call  them  in  Section  IVj  then,  in 
consideration  of  our  assignment  as  a  road-building  agency,  it  would  be  the 
better  policy  to  build  at  that  site,  even  though  the  solvency  quotient  were 
lower  than  that  manifested  for  the  cut-off.  By  so  operating  we  would  be 
going  against  the  obvious  suggestion  of  the  economic  analysis  but  we  would 
be  serving  in  the  particular  interest  of  the  road  user,  the  person  who  is 
concerned  with  surface  condition,  distance  savings,  rise  and  fall,  gradient, 
etco,  all  of  which  brings  our  previously  mentioned  "policy"  around  to  con- 
sideration of  the  condition  of  the  roads  in  other  areas  of  the  state0  This 
report  will  not  treat  with  the  over-all  requirements  of  our  highway  system  - 
suffice  it  to  say,  we  have  obligated  ourselves  as  a  road  building  agency  to 
keep  the  road  -jsser  up  on  a  high  type  surface,  and  benefits  or  lack  of  benefits 
notwi  thstanding,  we  plan  to  keep  him  there.  In  short,  the  road  system 
deficiencies  might  operate  to  gain  priority  in  the  programming  of  funds  for 
highway  construction. 

In  summary,  the  10th  Avenue  South  Cut-off  is  eminently  qualified 
for  construction  by  reason  of  a  high  solvency  quotient  but  a  rational,  con- 
servative highway  policy  would  recommend  that  it  be  tabled  pending  general 
stabilization  of  highway  problems  in  other  arease 
II,  ROTO  DESCRIPTION 

The  route  as  proposed  for  construction  extends  from  a  point  near 
the  Sun  River  Bridge  on  the  south  bank  of  the  river  to  a  junction  with  the 
existing  10th  Avenue  South  By- pass  near  Fourth  Street  in  Great  Falls«   The 
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line  traverses  the  full  length  of  the  Country  Club  island;   the  river  cross- 
ing v.- ill  require  a  bridge  some  1,200  feet  in  length,    over-passes  vail 
require  approximately  280  feet  of  construction.      It  is  probable  that  the 
approaches  to  the  bridge  will  average  some  10  feet  in  height 0      The  over* 
all   length  of  the  improvement  will  be  1,3  mi1::. 

That  traffic  which  will  use  the  cut-off  now  travels  over  the  Sun- 
River  Bridge  and  US~91  to  Central  Avenue  West,    thence  by  way  of  the  First 
Avenue  North  Bridge  to  and  through  the  business  district  of  Great  Falls  by 
way  of  TJ$*B7-$B9 
III,      TRAFFIC  m 

Great  Falls  is  a  distribution  center  for  a  varied  assortment  of 
our  Montana  commodities  -  in  the  preparation  of  this  analysis  we  are  inter- 
ested  in  the  effect  of  such  an  industry  as  it  relates  to  traffic  which  might 
be  diverted  to  the  proposed  improvement  0     It  so  happens  that  the  principle 
warehouse  district  is  located  east  of  the  Missouri  River  and  sxsuth  of  First 
Avenue  North  between  Fourth  Street  and  Park  Drive,,     For  that  traffic  south- 
bound or  from  the  south  which  must  start  or  end  a  trip  in  the  warehouse 
district,    there  is  necessarily  a  devious  and  winding  approach  to  the  area. 
All  of  which  culminates  in  entry  upon  the  congested  easterly  approaches  to 
the  First  Avenue  North  bridge*     We  are  reasonably  assured  that  the  First 
Avenue  North  bridge  is  sufficient  in  capacity  to  accommodate  all  traffic 
which  can  be  foreseen  or  forecast  in  the  next  several  years  -   it  is  the 
aforementioned,  approaches  which  presently  limit  the  useful   service  life  of 
the  bridge. 

It  is  obvious.    Great  Falls  being  the    settled,    stabilized  community 
that  it  is8    that  the  warehouse  district  will  remain  where  it  isf    that  the 
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shopping  and  business  district  will  net-move  to  solve  a  -traffic  problem, 
and  that  the  preponderance  of  Great  Palls  residential  dwellers  will  continue 
to  live  east  of  the  river.  It  remains  for  us,  the  highway  people,  to  solve 
the  traffic  problems  to  thus  extend  the  service  life  of  the  First  Avenue 
North  bridge,  to  relieve  the  congestion  on  the  easterly  approaches  to  that 
bridge  and  on  the  bridge  proper  and  to  improve  over»all  traffic  conditions 
in  Great  Falls  in  general.  In  regard  to  the  latter  mentioned  condition  or 
end-point  in  the  solution  of  the  problem;  %ve  want  to  spread  the  traffic,  we 
want  to  reduce  it  to  a  lower  level  on  a  greater  number  of  streets.  Such  a 
condition  of  traffic  dispersion  is  attainable  because  the  north-south  streets 
between  Tenth  Avenue  South  and  First  Avenue  North  are  all  paved  -  traffic 
would  take  to  these  streets  with  no  degree  of  hesitation,) 

With  these  conditions  existing  we  next  turn  to  an  examination  of 
traffic  records  at  hand  and  on  file  in  the  offices  of  the  Montana  Highway 
Department^  Planning  Section,  and  find  that  -the  easterly  and  southerly 
approaches  to  Great  Falls  contribute  the  greatest  volumes  of  outside  traffic- 
to  the  streets  of  that  city  and  in  November  1945  this  traffic  was  surveyed 
with  a  view  to  ascertaining  how  much  of  the  traffic  would  use  the  Tenth 
Avenue  South  cutoff,  if  built.  Two  interview  stations  were  selected,  one  on 
US-91  near  the  summit  of  Gore  Hill  southwest  of  ihe  Gore  Field  approaoh 
road,  and  the  other  on  US- 87- 89  east  of  its  junction  with  the  existing  Tenth 
Avenue  South  By»pass0  At  each  station  traffic  was  stopped  and  the  drivers 
were  questioned  as  to  their  origin-destination  for  the  trip  on  which  they 
were  presently  engaged  and  in  addition,  they  were  asked  if  they  would  use 
the  new  approach  to  ihe  city,  if  built.  These  data  were  related  to  a  coin- 
cident classification  and  volume  count  to  arrive  at  estimates  as  follows: 

-4- 


•Hi 

cj 

e 


o 

En 


0 

i 

I 


65 

o 

I 

a 
8 


^3 


GO 

j3 


»d 


£g 


Kf 

C; 


»  h4 


a 


60 


ft    m 

to   »-. 
63  « 


tt, 


■«t 


c\l 


K> 


•<r\ 


ft        SO        6* 


2 


lO 


c\l 

H 


t>      »e>      ac      e«     ao      <  o      »c      *0 


lO 


K> 


f\* 


^ 


«      i  ©      ir       t>« 


A.  p 

><      *•      >o 


in 


lT\ 


IO 


rH-r-S 


H   CTv 

sX>   H 


lO 


ir-si 


to 


f-H. 
<H 


•2 

<r> 

(0 

.h 

o 

h 

9 

60  +> 

O 

(&    f~i 

•»H 

•4  o 

*H 

n  & 

Sh 

ft 

H   *"< 
P  «J 

fi 

En  E-< 

•a 

**?  ••flj 

•H 

■"^"•^3" 

"§ 

0>0> 

(, 

H  H> 

o 

•^o 


•O 


C- 


v£>| 


CO 


«  •* 


Hi 
H 

"^ 

*J  H 

•S  • 

4*  60 

Eh  T-t 

^  ,o 

O  fc 

VO  ft 

H 

n 

o  to 

*»  O 

co  £i 


ft 
O 

««. 
03 


M 


«sf  IO 


OO       DO       *c 


•°  ••  *• 


N"\ 


^X5 


0%        «*        •« 


oo: 


CO        >/>       *•<» 


tf 


H 


4* 

ro  .— - 
w  o 


CO 


HI 


r-i 


u 
H 

oc     «»     *e 


co   © 

S3    60 
+»   •& 

•H 

1h 

£0    ft 

Eh 
03 

o  o 

r-»     C 


CO   t4 

M   It 


o 

"H 
+» 
ft 

^ 
4* 
CO 

w 

o 

•H 
<^l 
S-i 
«0 

EH 

O 
+» 

© 

ft 
ft 
w 


o 

CTn 


^3 


<t-t 

g 

<(H 

o 
ft 


ft 
f-l 
^> 

<H 
CO 
CQ 

o 

ft 

o 

a 
o 


a  « 

O  >ri 

ft 

s^  CO 
60 

a  « 

H  p, 


O 


• 

4» 

C3^r«a 
HI  hO 

» 

GO 

0"N 

O 

H 

H 

H 

Eh 

a 

ft 

CO 

i 

*^- 

^ 

lO 

PQ 

0 

a 

P4 

Is- 

fi 

r» 

i 

ft 

^d 

xJ 

o 

ft 

d 

O 

h  k4 

Eh 

.*       ••      «o      •« 

-o 

%ft      ««      «• 

•  c 

►* 

e 

■P 

Eh   .p. 

03 

1 

13 

i 

«-o 

•ft       *0       OA 

Q 

TJ 

H 
Eh 

o 

Eh 

ft 

Eh 

O 

s 

C\J 

CM 

N^» 

CO 

0) 

*      •*      *°      *o 

« 

•  •       •«       ft 

E 

o 

p. 

W 

Pi 

i 

•  c 

■to     ••     *e     %1 

«o 

»•      «o       »ft 

t 

ft 

CO 

•CJ 

Eh 

ft 

W 

8 

k4 

s 

ft 

'W 

B 

id 

+> 

W 

u 

B> 

B 

B 

M 

s 

EH 

»•  « 

9           «C           ■»«           «ft 

•  * 

l«           »«           TO 

E-< 

p! 

•a 

^4 

?j 

© 

M 

•H 

ft 

X) 

V? 

t        *•         OO         4« 

*• 

*                                  • 

a 

1 

O  M 

CM 

vD 

^■4 

H 

H 

H 

Ch 

Eh 

*« 

•O 

«•>       *«        *•        •* 

- »» 

<M>      »«J        A* 

+> 

ft 

4 

LOHI 

•^D 

CO 

.H 

r- 

ft      ••      *c      «o 

•  • 

iO       •«       «o 

'Pass 
"Cars 

co  o 

OO 

ViO 

fT>N^ 

3 

H 

& 

tH 

ft 

«H 

ft 

ft 

3 

60  4» 

E^ 

o 
ft 

•4    O 

A 

MS 

»«3 
ft 

Eh  ♦» 
P    *h 

H  ^ 

a 

<  o 

P  «^ 

-2 

J25 

o 

95 

p 

» 

HI  HI 

3- 

«r>cr> 

o> 

ft     CO 

H  H 

H 

W  H 

o 

vi3 


■& 


un 


(M 


ro 


fo 


*^r 


<^ 


* 


to 


cr. 


o 

vX) 
H 


09 

w 


-5- 


o 

nO 

ON 


w 
to 
o 

« 

u 

Eh 
O 


to 

w 

d 
P 


rH 

id 

fAO 

f"A 

Q> 

•p 

CM  fA 

LA 

ON 

o 

rH 

r-t 

rH 

Eh 

a 

9 

CO 

«9 

s 

o 
Sm 

Eh 

4» 

r-H 

A 

i 

1 

-a 

.m 

0 

o 

-o 

LA 

LA 

vO 

3 

a) 

24 

O 

Eh 

►4 
>» 

• 

P 

Eh 

& 

* 

S 

CO 

W_ 

s 

1 

• 

xs' 

© 

1           •-          ••         •••• 

M 

• 

X* 

00 

CM 

fA 

H 

Eh 

<c 

< 

o 

Eh 

CO 

J 

CO 

>> 

►h* 

M 

p 

-3 

O 

a 

H 

in 

e 

Eh 

1 

w 

XI 

8 

as 
e 

© 

X> 

as 
o 

% 

W 

h4 

^ 

a 

>» 

O 

» 

-P 

(x* 

o 

A 

g 

3 

1 

| 

Eh 

g 

X) 

i 

•<H 

0 

X! 

P- 

C-- 

ON 

SB 

X) 

a) 

M 

a> 

O 

« 

>> 

,* 

P 

CM  fA 

LA 

rA 

o 

£< 

CM 

CM 

rA 

3 
E 

Eh 
-P 

i 

X 

XJ 

© 

Wl 

-o 

00  CM 

O 

rA 

•H 

as 

rH 

r-t 

.J 

O 

• 
co    to 

On  LA 

-d- 

LfN 

CO     U 

t^CM 

o 

-     fA 

as    as 

I-* 

t-i 

Cm  O 

Y 

r-* 

r-4 

XJ 

o 

•H 

as 

•H 

5 

O 

<+* 

U 

as 

as 

faO-P 

J-. 

X 

©    U 

&H 

P    u 

r-»      O 

© 

.  0* 

xs 

Eh     > 

e  », 

© 

Q   -H 

rH    .H 

PS 

<     t, 

»    <! 

•H 

-2 

O    W 

§§ 

o 

\0     M 
ON    O 

<  < 

o 

rH     fc, 
© 

rH    rH 

rH 

a 

7?-^ 

-4" 

■P    -P 

ON  ON 

ON 

M     O 

r~*    rH 

r~i 

w   « 

LA 
CO 

.4 

rH 
rH 
rH 

••  ••     »» 

«•       !• 

••  ••    « 

•  •       %• 

••  «•     •■ 

*»       «*< 

J- 

LA 

»•  ••     •< 

•«    «• 

-tf 

LA 

«•    •«      • 

•  •        • 

vO 

00 

•  •    «•     « 

•  •         «   | 

-d- 

LA 

-->    ••     1 

*•         •    i 

oo 
co 

LA 
r-i 

••   ..    , 

,.     ,. 

o 

-4" 

CM 
LA 

«•     •«     1 

[         «♦         I   • 

>-* 

••    «•     1 

*«     * 

w 

w 
o 

M 

« 

pa 

« 

Eh 
O 

o 
w 

Ph 

« 

co 
CO 

o 

Ctt 

o 


o 

ON 


+3 
CO 

&3 


a 

-r' 

c 

8 

E-i 

K 

a 

a 

a 

« 

o 

J-. 

EH 

>i 

r-t 

r-\ 

i 

n 
T5' 

«•            ••            4 

.  .. 

M 

© 

o 

tl 

3 

01 

S, 

o 

EH 

^ 

0 

► 

1 

PH 

-p 

• 

S 

C^ 

1 

X) 

• 

© 

Eh 

TS 

• 

Eh 

h3 

CO 

>i 

^J 

p 

o 

a 

I  3 

E3 

f   Sh 

Lx4 

EH' 

i 

X3 

•            %•            • 

** 

>> 

fl> 

> 

■d 

OS 

OS 

© 

O 

W 

J 

•  • 

* 

|t       M       « 

.  .. 

CO 

>l 

^ 

-P 

o 

& 

3 

6? 

M 

W 

fcH 

M 

•  •       •• 

•  •• 

s 

XI 

3 

© 

•rl 

X) 

X> 

as 

© 

O 

S 

.J 

n 

r> 

M 

P 

o 

&* 

f- 

ON 

U 

s 

EH 

■p 

X? 

Xi 

© 

W) 

xs 

-CT 

LA 

•H 

* 

►JO 

w 

CO     CO 

s< 

3 

as    aS 

Cm  O 

o 

rH 

« 

-3" 

EH 

ON 

• 

r-t 

• 

o 

< 

Eh 

0 

« 

P 

■p 

a 

CO 

<< 

W 

ESTIMATED  TRAFFIC  FOR  1941  ON  AIRPORT  ROAD 
The  Ao  D.  T.  for  1941  on  the  airport  road  -was  305  vehicles. 

Of  these  305  vehicles*  91$  of  them,  or  278  vehicles,  used  the  Gore 

Hill  «  Greet  Falls  section  of  TJS-91. 

Based  on  the  previously  stated  assumptions,  the  origin  and 

destination  breakdown  of  ihese  278  vehicles  that  must  be  added  to  the 

original  sample  is  as  follows: 


rpsfs. 

Cars 

:  Light 
Loaded 

Trucks 
: Empty 

Total 

1941  AoD.T, 

250 

14 

:   14 

278 

Now  bridge 

195 

11 

:   9 

• 

215 

1st  Ave.  North 

Bridge 

30 

1 

:    2 

33 

Didn't  Cross  River 

25 

2 

:    3 

30 

Totals 

250 

14 

14 

278 

: 

: 

j 
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Ilere  wc  perceive  the  effect  of  the  location  of  the  warehouse 
district  and  shopping  and  business  area  and  how  closely  the  results  of  the 
interviews  are  related  in  terms  of  travel  intent,     For  example,    74?£  (1114/ 
1496)  of  the  traffic  interviewed  at  the  East  Station  intended  a  destination  - 
or  had  set  out  from-scne  place  east  of  the  river;    76^  (1262/1659)  of  the  Gore 
Hill   Traffic  had  origin  or  destination  in  the  same  area9     These  data  support 
our  previous  assumptive  statements  in  regard  to  the   "drawing  power"  of  Great 
Falls  as  a  distributing  and  gneral  business  center.      It  is  to  be  noted  that 
there  are  few  trips  which  contemplate  no  stop  in  the  city  and   that  benefits 
resulting  from  the  construction  of  the  10th  Avenue  South  Cut-off  will  accrue 
mainly  to   "short  trip"  traffic.     By  "short  trip"  traffic  we  mean  that  traffic 
which  will  have  occasion  to  travel   from  the  south  to   some  place  in  the 
business  area  and  then  return j  these  trips  are  not  "through"  trips  in  that 
the  drivers  do  not  contemplate  travel  from  one  extreme  limit  of  Great  Falls 
to  the  other 0 

In  addition  to  the  traffic  which  night  nossibly  be  diverted  to  the 
new  improvement  there  are  other  elements  of  traffic  which  enter  the  -picture 
which  could  not  be  contacted  in  -the  course  of  the  Origin- Destination  Studyfl 
these  being  (l)  the  pickup  to  the  Sun  River  Bridge  on  TTS-91  between  the  Gore 
Hill   study  noint  and  the  Sun  River  Bridge;    (2)  the  traffic  having  origin 
west  of  Great  Falls  with  destination  east  thereof;    (5)  the  Country  Club 
traffic  and  (4)   intra-city,  business  and  pleasure  trips.     All  these  elements 
with  the  exception  of  the  West  Great  Falls  traffic  are  of  the   "short  trip" 
variety o 

In  the  analysis  which  follows  we  will  be  treating  with  a  volume  of 
2,139  vehicles  per  day  over  the  length  of  the  proposed  improvement  plus  such 
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mileage  as  these   vehicles  will  gp  on  the   streets  of  Great  Falls  in  the  course 
of  business  or  pleasure  driving.     It  is  believed  that  the  economy  which 
supports  and  generates  such  a  volume  of  traffic  will  progress  to  v/arrant  the 
estimates  set  forth  immediately  herebefcre. 
IV.     ECONOMIC  ANALYSIS 

In  this   section  of  the  renort  we  delve  into  the  details  of  costs 
and  possible  future  revenues  and  benefits  to  arrive  at  an  answer  which  will 
qualify  and   substantiate  those   statements   rendered   m   Section  I,    SU^IARY  OF 
FINDINGS. 

A>   ANNUAL   COST  CALCUIATIONS 

This  proposed  improvement  is  still  in  the  planning  stage  -  it 
might  better  bo  said  that  it  is   in  the   "possibility"  stage.,   hence  cost  data 
are  somewhat  lacking,.     In  any  event,  we  can  estimate  that  the  bridge  struc- 
ture,    some  1,200  feet  in  length,   will   cost  about  f  350  per  lineal   foot  to 
render  a  total  cost   in  the  neighborhood  of  $420,000o     Other  auxiliary  struc- 
tures,   some  280  feet  in  combined  length  v.ill   cost  about  $70,000  to  build  at 
the  present  going  rate  of  $250  per  lineal   foot.     Engineering  costs  to  take 
care  of  detailed  surveys,   borings,   design,    layout  and  supervision  during 
construction  will  approximate  4%  of  th  e  total   cost,    say  $17,500.     Add  to  this 
a  contingency  item  of  1C#,   $50,750  to  arrive  at  a  total   cost  of  $558,250.' 

Other  costs  attaching  to  the  construction  of  approaches  will  be  as 
follows? 

Grading,,   Fill  protection,    landscaping*.. . , .  e .  »  . » ».  . $40, 000 

In  consideration  of  a  probable  high  fill,  average  10  feet 
throughout,  the  necessity  for  rip-rap  along  those  intervals  of  the  route 
vrhich  v/ill   fall   into  the  Sun  River  and  the  Missouri  Riveru     No  doubt  the 
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civic  authorities  will   require  and  request  that  the  whole  route  be  land- 
scaped in  line  with  present  developments  -in  Great  Falls  along  Park  Drive, 

Gravel  Base  and   Surface©  ........ » *10,  500 

The  traffic  volume  will   require  a  40*  roadbed;    its  character, 
heavy  hauling  units,   will   require  a  substantial  base,    12"  or  more. 
Clearing  and  Grubbing.  .........  *-.  *  •  -«►#  •  •  •  ♦  o  °  o*  i ,  000 

Ba fcuminoua  Surfacing a •••«••••. <>•••••••  • . • ••  • «  8,, 000 

Traffic  will   require  a  high  type  pavement,   penetration  asphalt, 

at  least o 

Minor  Drainage  St ru ctures ...  o.  •••»»«•«•«•*>•<  •*  3,500 
Engineering© 0oUooo..».o«t.«»».«..««9»»»"<»o-oo*  *** 500 

Right"  Of— Way  o  oo©ouo...»oo«e..»»...oo..otuOO  o$J.v/gUUO 

Sub- Total....  $75, 500 

*  10^  for  contingencies.,  o.  oo|_J7, 550 
Total   estimated  cost  for  grading,   surfacing,    etc  Oo  ©©£83,650 
Total   cost  of  new  construction  would  then  be  $641^300, ($558, 250  ♦ 
$83,050). 

Interest  changes  will  be  assigned  to  -the  road   "as  built"  to  thus 
lay  up  a  reserve  to  meet  possible   increased   construction  costs  at   some  time 
in  the  future  when  the  requirements  of  traffic  use  a  ordinary  wear  and  tear 
will  necessitate  reconstruction.      In  the   case  of  the  bridge  and  other  major 
structures  it  is  assumed  that  the  economic  service  life  will  terminate  in 
40  years  -  other  features  of  construction  will   last  for   20  years 0     Two  and 
one-half  percent  interest  will  be  applied  to   the  sum  totals  of  the  construc- 
tion investment  to  be  amortized  in  40  years  for  the  bridges  and   20  years  for 
the  grading,    surfacing,    etc.,  to  render  an  annual  capital    charge  as  follows: 

-10- 


Bridges*   other  major  structures,    $558,  250  x  0.0398  -     f  22,  218 
Grading,    surfacing,    etc.,  83,050  x  0*0641  -  5,324 

Total  annual  capital   cost  new  construction  s     $27,542 

It  is  assumed  that  $1,000  per  year,    say  $958,  will-  take  care  of 
the  maintenance  of  the  proposed  imnrovoment  to  render  a  total  annual   capital 
cost  of  $28,500,    ($27,542  +   $958).     These  data  are  set  forth  in  somewhat 
lesser  detail  in  the  tabulation  which  follows: 

HIGHWAY  PROJECT  ANALYST  S 

ANNUAL  COST 
CALCULATIONS 

Location  of  project     Great  Falls  County       Cascade .____ 

Description  of  project Tenth  Avenue  South  Cut-off ^^ 

Highway  number  Highway  system  F~A  Primary 

Length        To  28  Mile  s Date  of  analysis     January  1946 

CAPITAL  COSTS 

Item                                Net  Interest  Amort «,           Annual 

Cost  Rate  Period       Capital  Cost 

Rights  of  way,    easements,   etc.       $  10; 000  $  2j#  20  years  $       641 

Clearing,   grading,    etc.                         41 ,0QP~  Z^"  20  years     ~2~,*628 
Pavements  and  surfacing: 

Type  Grav,,   Ease  &  Surf,  Mi.     10,500  ffig  20  years           673 

Type  High  Type  Bit.             Mi.  "1^000  ~2g?T~  iSo" years           513 
Structures: 

Type  Bridge j  1,200               Ft.   420,000  2^  40  years     16,716 

Tyme  OPys*    ,     ~~2?0               Ft.      TpjOOO  2%  40  years       2,786 

T^)e  winor  »   Drainage  ~      Ft.        3,500  ~^f~  _  2o  years           224 

Engineering: ....................  ^      20^000  2^f0  20  ■»  40  yrs.   857 

*10#  for  contingencies. ..........      58, 300  2^    20+40  years  2,504 

Unamortized  cost  new  const $641 1  300 

1  e   Total  annual  capital   cost ........... .  .77777777.  .77777777.  $27,542 

MAINTENANCE  COSTS  Gross 

Cost 
2c   Total  annual  maintenance  cost $       958 

TOTAL  ANNUAL  COSTS   (U2)' $28,500 
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Bo  AVERAGE  DAILY  TRAFFIC,  1960 

In  Section  in  of  this  report  we  mentioned  two  categories 
of  traffic,  these  being  that  "outside"'  traffic  which  might  divert  to  the  pro- 
posed improvement  and  the  added  traffic,  principally  intra-city  insofar  as 
travel  intent  is  concerned,,  In  the  discussion  which  follows  \ve  will  classify 
these  elements  by  origin-destination  within  and  outside  of  the  city„ 

le  Outside  Traffic 

In  the  sourse  of  the  Origin- Destination  Study  we  determined 
the  probable  use  of  the  proposed  improvement  by  traffic  having  origin- 
destination  south  and  east  of  the  city  but  we  did  not  determine  the  ultimate 
destination  of  each  of  the  several  drivers  interviewed*,   In  other  words,  we 
did  not  find  out  whether  -the  driver  would  return  from,  a  destination  east  of 
the  river  in  Great  Falls  or  proceed  on  through  the  city  -  except  in  the  case 
of  that  traffic  interviewed  at  the  East  Station,,  Here  we  found  a  certain 
number  of  drivers  who  expressed  the  belief  that  they  would  have  occasion  to 
use  the  cut-off;,  when  and  if  built.  In  respect  to  the  city  limits  of  Great 
Falls  this  traffic  could  well  be  labelled  "through  traffic"  and  we  believe 
it  reasonable  to  say  that  a  like  number  of  those  "cutoff"  drivers  inter- 
viewed on  Gore  Hill,  had  they  been  questioned  further,  would  have  stated 
their  destination  to  be  east  of  and  beyond  Great  Fall 3 „  In  any  event  this 
number  of  drivers  in  relation  to  the  whole  of  traffic  on  the  Gore  Hill 
approach  is  small  and  does  not  unduly  affect  the  results  of  the  analysis, 
while  it  does  give  us  a  clue  to  the  travel  intent  of  -the  G0re  Hill  traffic 
which  might  bo  diverted  to  the  cutoff*  In  other  words,  we  believe  there  is 
"through"  traffic  on  Gore  Hill  which  serves  to  reciprocate  that  traffic  from 
east  of  Great  Falls  which  will  use  the  new  cutoffo 

In  the  discussion  which  follows  each  of  the  several  traffic 
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categories  will  be  set  forth  under  a  vehicle  classification  with  a  following 

description  of  the  present  travelled  way  and  the  probable  future  travelled 

way  and  the  traffic  volume  in  eaqh  instance.     These  details  are  necessary  in 

the  computation  of  benefits  in  the  latter  phases  of  this  analysiso 

a„*  Passenger  Cars 

(1)  THROUGH  GREAT  FALLS,    STOP  -   GORE  HILL;    75  vehicles  per  day; 
presently  via  ITS-91  from  the  Sun  River  Bridge  to  the  junction  with  Central 
Avenue  West  thence  by  way  of  the  First  Avenue  Bridge  and  First  Avenue  North 
to  Fourth  Street,   then  circle  the  shopping  district,    thence  north  by  way  of 
fourth  Street  to  TTS  87-P9,    Second  Avenue  forth,    thence  by  way  of  US  87-89  to 
the  Junction  east  of  town  with  the  existing  Tenth  Avenue  South  Bypass,    total 
mileage   7.5  miles*    in  the  future,    via  the  proposed  improvement  to  Fourth 
Street,   tnence  by  way  of  Fourth  Street  to  Firgt  Avenue  North     then  circle 

shopping  area  and  return  by  way  of  Fourth  Street  to  the  Tenth  Avenue  South 
bypass,   thence  by  way  of  the  bypass  to  the  junction  with  US "87-89  east  of 
the  city,   total  mileage,    7„2j    saving  in  distance,    0,3  miles* 

(a)  This  volume  of  traffic  represents  half  the  so-called  reci- 
procating traffic  mentioned  on  page  12     .     Even  though  this  traffic  was  tag- 
ged with  a   "through"  label  we  deem  TThTghly  improbable  that  this  traffic 
particularly  passenger  car  traffic,  would  proceed   straight  through  Great 
falls  without  stopping  end  making  a  small  diversionary  pass  through  the  dty 

tLTthf  lr?\   T?  rerar\t0  the  ™ltes  *«"  out,    both  old  and  new,   we  say^ 
that  the  effect  of  several  trips  through  the  town  would  tend  to  localize 

^ZL,       M1^  ^^J81,, jested  to  arrive  at  the  mileages  given  in  the 
nummary  -it  is  not  intended  to  state  that  this  traffic  now  uses  First 
Avenue  North     for  example,    in  the  business  area  nor  is  it  probable  or  even 

the  W'L     ^  tMS  tr^fiC  Wil1  USe  F°Urth  Street  in  apprLching  or  lelvTng 
the  business  area  m  the  future  in  a  diversionary  trip  from  or  to  the  TeJth 

a"?ve6  atl  \2£3  "*  ™V^9  lines  °?  W  were  laid  out  S*ST 
'oI^oJ  lramcoaVeraSe  °f  dlStanCe  SaVi^S  in  rGgard  t0  this  P^i-lar 

»r.«       4.1  JZ)   °HEAT  FALLS  '   G0RE  EiLL'    THROUGH;    75  vehicles  *er  dav 

ITZlLT?*"91  t°^  JUnCSi0n  V"th  Central  Ave™*  *«*.   Whence  ofway 
of  the  First  Avenue  Bridge  and  First  Avenue  North  to  Fourth  Street     thence 

by  way  of  Fourth  Street  to  the  existing  Tenth  Avenue  South  Bypass,   thence 
by  way  of  the  bypass,   to  its  junction  with  US  S7-89,   total  mn 
in  the  future  via  the  proposed  improvement  fend  the  existing  bypass'   total 
mileages   5,3;    saving  in  distance,    1.8  miles.  °ypass,   total 

,   ,{a*   This  volurae  of  traffic  represents  that  traffic  which  will    ' 
proceed  .straight  through  Great  FaUs  with  nostop-overs  or  diversionary  tils. 

TboTe    °ZT»  in/ef-en?e  t0  "«■  of  travel,    old  and  new,    set  forth     ' 
a  dots      hold  true  in  this  instance. 


,%,  „«,  =,  „„  „  (S)  GREAT  FALLS  "  G0SE  mu>>   325  vehicles  per  day  oresentlv 
!£  V,Lel-B9/Tr  ra*teenth  ^reet  to  Park  Drive,   thereby  TOy'ofPaS  Drive 
f*e^"    Avenue  Brideo  to  the  junction  with  ITS-91,  thence  by  Uy  of  nl™ 
to  the  Sun  Ihver  Bridge  approach,   total  mileage,    S.45;   in  the  future^  via  the 


proposed  improvement  and  the  existing  bypass  to  Eighteenth  Streets  thence 
north  via  Eighteenth  Street  to  the  intersection  with  TTS '87-89  at  Second 
Avenue  North,  total  mileage  3Q35;  saving  in  distance,  Od  miles0 

(a)  By  reference  to  the  tabulations  in  Section  TIT  of  this 
report^  we  find  the  total  passenger  car  volume  which  might  be  diverted  to  the 
proposed  improvement  to  be  1,054  vehicles  per  days  we  have  accounted  for  150 
of  these  units  in  sub- sections  (1)  and  (2)  immediately  herebefore0  Now  to 
take  out  the  Gore  Field  traffic,  254  vehicles,  (195  x  1„3)  ;to  arrive  at  a 
remainder  of  650  vehicles  per  day,  (1,054  -  (150*  254)0  To  arrive  at  a  fair 
and  impartial  end  in  the  analysis  one-half  of  this  remainder  was  deemed  to 
have  origin-destination  in  the  residential  areas  of  the  city.   This  "center 
of  gravity",  so  to  speak,  was  located  on  US  97-89  at  Eighteenth  Street  and  1^ 
effect  we  state  that  all  trips  from  residential  areas  of  Great  Falls  to  the 
beginning  of  the  proposed  improvement  near  the  Sun  River  Bridge  will  average 
out  to  3o45  mileso  We  do  not  presume  to  say  either  that  such  traffic  will 
follow  the  lines  of  travel  set  forth  hereabove  -  here,  as  in  subsection  (1), 
(a)*  the  line  of  "old"  travel  tends  to  localize  along  the  described  routec 
With  regard  o  the  "new"  route,  it  is  presumed  that  traffic  will  divert  north 
from  the  bypass  at  any  point  east  of  Third  Street  to  average  out  at  Eight- 
eenth Street  so  that  we  can  arrive  at  a  comparable  basis  in  the  determination 
of  distance  savings*. 

(4)  GORE  HILL  *  GREAT  FALLS;  325  vehicles  per  day;  presently  via 
US- 91  from  the  Sun  River  Bridge  to  the  intersection  with  Central  Avenue  West, 
thence  by  way  of  the  First  Avenue  Bridge  and  First  Avenue  North  to  Seventh 
Street,  total  mileage,  2Q5j  in  the  future,  via  the  proposed  improvement  and 
the  existing  bypass  to  Seventh  Street,  thence  via  Seventh  Street  to  First 
Avenue  North,  total  mileage,  204;  saving  in  distance,  0ol  mileso 

(a)  This  volume  represents  that  traffic  which  would  have  origin 
outside  the  city  and  destination  somewhat  nearer  the  business  district  -  it  is; 
presumed  that  this  traffic  would  have  less  occasion  to  call  or  go  to  the 
residential  areas=  Routes  of  travel,  old  and  new,  are  laid  out  to  arrive  at 
a  comparative  basis  in  the  computation  of  distances  and  distance  savingSo 

(5)  GREAT  FALLS  -  GORE  FIELD;  127  vehicles  per  day;  presently,,  as 
per  description  of  GREAT  FALLS  -  GORE  FILL  traffic;  route  in  the  future,  as 
described  for  the  GREAT  FALLS  -  GORE  HILL  traffic  route0 

(a)  This  volume  is  half  that  estimated  as  having  origin-desti= 
nation  at  Gore  Field  in  1960o 

(6)  GORE  FIELD  -  GREAT  FALLS;  127  vehicles  per  day;  presently,  as 
per  description  of  GORE  HILL  -  GREAT  FALLS  traffic  route;  in  the  future  as 
described  for  GORE  HILL  -  GREAT  FALLS  traffic  route. 

(7)  GORE  FIELD  -  GREAT  FALLS,  COMMERCIAL;  39  vehicles  per  day; 
presently  by  way  of  TTS-91  from  the  Sun  River  Bridge  to  Central  Avenue  West, 
thence  by  way  of  the  First  Avenue  Bridge  and  First  Avenue  North  to  Fourth 
Street,  total  mileage,  2C2;  in  the  future,  via  the  proposed  improvement  and 
Fourth  Street  to  First  Avenue  North;  total  mileage,  201,  distance  saving,  Qd 
milesc 

(a)  It  is  thought  that  the  Z0%   increase  allotted  the  airport 
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traffic  did  not  comprehend  any  unusual  development  of  Gore  Field0  We  believe 
that  traffic  having  origin-destination  at  the  airport  will  increase  by  1960 
by  fully  50^o  The  figure  39  represents  the  difference  between  a  50^  increase 
and  a  30/S  increase  and  would  be,  in  our  estimation,  indicative  of  taxi  cab 
traffic  in  the  future,  hence  the  direct  routes,  old  and  new,  to  the  "uptown 
area  of  Great  Falls,, 

(8)  EAST  GREAT  FALLS  -STOP  &  THROUGH;  75  vehicles  per  days 

(a)  See  discussion,  sub-paragraph  (1),  (a),  this  sub-sectionc 

(9)  EAST  GREAT  FALLS  -  THROUGH;  75  vehicles  per' day; 

(a)  See  discussion,  sub-paragraph  (2),  (a),  this  sub~section0 

be  Light  Trucks 

(1)  THROUGH  GREAT  FALLS,  STOP  -  GORE  HILL;  27  vehicles  per  day; 
presently  via  US-»91  from  the  Sun  River  Bridge  to  Central  Avenue  West,  thence 
by  way  of  the  First  Avenue  Bridge  and  First  Avenue  North  to  Fourth  Street, 
thence  two  block's  south  td  First  Avenue  South,  thence  north  three  blocks  on 
Fourth  Street  to  US  87-89,  thence  east  and  south  on  US  87-89  to  a  junction 
with  the  existing  Tenth  Avenue  South  Bypass,  total  mileage  7f5;  in  the  future, 
via  the  proposed  improvement  to  F0urth  Street,  thence  by  way  of  fourth  Street 
to  First  Avenue  South  and  return  to  the  Tenth  Avenue  South  Bypass,  thence  via 
the  bypass  to  the  junction  with  US  87-89  east  of  the  city,  total  mileage,  Bo^i 
distance  saving,  0o8  mileso 

(a)  Here,  as  in  the  discussion  for  passenger  cars,  sub-section 
a,  (l),  (a),  the  traffic  volume  represents  a  reciprocating  element  of  that 
volume  listed  as  intending' use  of  the  cutoff,  when  and  if  builto  In  the  lay- 
out of  routes,  old  and  new,  it  is  recognized  here  for  the  first  time  that  the 
warehouse  district  -would  tend  to  "pull"  the  through  light  truck  traffic  to  a 
"center  of  gravity"  south  of  the  business  and  shopping  districto   This  ten» 
dency  has  the  effect  of  increasing  the  travel  distance  over  the  old  route 
while  decreasing  the  travel  ascribed  to  the  new  route0 

(2)  GREAT  FALLS  -  GORE  HILL,  THROUGH;  27  vehicles  per  day;  pre- 
sently via  US- 91  to  the  junction  with  Central  Avenue  West,  thence  by  way  oi 
the  First  Avenue  North  Bridge  and  First  Avenue  North  to  Fourth  Street,  then''** 
via  Fourth  Street  to  a  junction  with  the  existing  Tenth  Avenue  South  Bypassa 
thenc©  by  way' of-  the  bypass  to  the  junction  with  US  87-89  east  of  Great  Falls, 
total  mileage,  503;  distance  saving,  1„8  milese 

(a)  This  volume  of  traffic  represents  that  element  which  will 
proceed  straight  through  Great  Falls  with  no  stop-overs  or  diversionary  trips0 
Note  that  the  travel  lines  coincide  with  those  laid  out  for  nassenger  cars, 
sub-paragraph  (2),  this  sub- sect ion0 

(3)  GREAT  FALLS  -  GORE  HILL;  38  vehicles  per' day;  presently  via 
US- 91  from  the  Sun  River  Bridge  to  Central  Avenue  West,  thence  by  way  of  the 
First  Avenue  North  Bridge  and  First  Avenue  North  to  Seventh  Street,  thence 
by  way  of  Seventh  Street  to  First  Avenue  South,  total  mileage,  206;  in  the 
future,  via  the  proposed  improvement  to  Seventh  Street,  thence  by  way  of 
Seventh  Street  to  First  Avenue  South,  total  mileage  202;  distance  saving, 
0o4  mileso 

(a)  Given  reciprocating  traffic,  54,  as  set  forth  in  the  next 
preceding  sub- sections,  we  have  75  vehicles  left  of  that  traffic  going 
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through  the  Gore  Hill  Study  Point  which  stated  intent  to  use  the  new  cutoff 
■when  built.  This  remainder  is  then  split  50-50  between  GREAT  FALLS  -  GORE 
HILL  traffic  and  GORE  III LL  -  GREAT  FALLS  traffic.  This  particular  category 
of  traffic,  having  origin  in  Great  Falls  would  start  with  a  combined  "pull" 
to  the  residential  district  and  to  the  warehouse  district  insofar  as  the  situs 
Of  origin  is  concerned,  hence  the  end-point  east  and  south  two  blocks  on 
Seventh  Street 0 

(4)  GORE  HILL  -  GREAT  FALLS;  37  vehicles  per  day;  presently,  as 
above  with  the  exception  that  -the  trip  is  terminated  at  ^ourth  Street  and 
First  Avenue  South,  total  mileage  2„4  miles;  in  the  future,  as  per  above 
sub-sections  except  that  the  trip  is  terminated  at  Fourth  street  and  First 
Avenue  South,  total  mileage,,  2,0;  distance  saving,,  0.4  milesc 

(a)  Here  in  consideration  of  the  origin,,  outside  of  Great  Falls 
and  a  destination  probably  connected  with  busin«4s  or  commerce,  the  trip 
termination  was  set  with  a  "pull"  to  the  business  area  and  the  warehouse 
districto 

-  (5)  GREAT  FALLS  -  GORE  FIELD;  13  vehicles  ner  day;  presently  and  in  the 
the  future  by  routes  outlined  in  sub- section  (3),  set  forth  hereinbefore, 
distance  saving,  0.4  miles0 

(6)  GORE  FIELD  -  GREAT  FALLS;  13  vehicles  per  day;  nresently  and 
in  the  future  by  routes  outlined  in  sub-section  (4)  set  forth  hereinbefore; 
distance  saving,  0.4  miles0 

(7)  GORE  FIELD  -  GREAT  FALLS,  COMMERCIAL;  4  vehicles  per  day; 
presently  and  in  the  future  by  routes  outlined  in  sub-section  (7)  of  the 
discussion  treating  with  passenger  cars0 

(a)  Traffic  volume  determined  as  per  discussion  in  reference 
above 


o 


(8)  EAST  GREAT  FALLS  -  STOP  &  THROUGH;  27  vehicles  per   day; 

(a)  See  discussion,  sub-paragraph  (l),  this  sub-section. 

(9)  EAST  GREAT  FALLS  -  THROUGH;  See  discussion,  sub-paragraph  (2)s 
this  sub-section0 

c.  Medium  and  Heavy  Trucks  and  Trailer  Combinations 

These  vehicles  being  generally  in  the  business  of  highway  transport 

were  combined  in  one  classification  insofar  as  traffic  volumes  and  routes, 

old  and  new,  are  concerned. 

(1)  GORE  HILL  -  GREAT  FALLS;  36  vehicles  per  day;  presently  via 
TJS-91  from  the  Sun  River  Bridge  to  Central  Avenue  West,  thence  by  way  of  the 
First  Avenue  Bridge  and  First  Avenue  North  to  Fourth  Street,  thence  on  Fourth 
Street  to  Second  Avenue  South,  total  mileage,  2.4;  in  the  future  by  way  of  the 
proposed  improvement  to  Fourth 'Street,  thence  via' Fourth  Street  to  Second 
Avenue  South,  total  mileage,  le9;  distance  saving,  0.5  mileso 
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(a)  These  vehicles  being  engaged  principally  in  the  transpor- 
tation of  commodities,  the  terminal  "center  of  gravity"  -was  set  at  Second 
Avenue  South  to  indicate  the  strong  "pull"  or  influence  of  the  warehouse  dis*> 
trict0 

(2)  THROUGH  GREAT  FALLS,  STOP  -  GORE  HILL;  12  vehicles  per  day; 
presently  via  US-91  from  the  Sun  River  Bridge  to  Central  Avenue  West,  thence 
by  "way  of  the  First  Avenue  North  Bridge  and  First  Avenue  North  to  Fourth 
Street,  thence  via  Fourth  Street  to  Second  Avenue  South  and  on  to  the  exist- 
ing Tenth  Avenue  South  Bynass,  thence  by  way  of  the  bypass  to  a  junction  with 
US  87-89^  total  m.ile^ge,  7„lj  in  the  future  via  the  proposed  improvement  to 
Fourth  Street,  thence  by  way  of  fourth  Street  to  Second  Avenue  South  and 
return  by  way  of  Fourth  Street  to  the  bynass,  thence  to  the  junction "with 

ITS  87-89  east  of  Great  Falls,  total  mileage,  6e6;  distance  saving,  0o5  miles© 

(3)  GORE  FIELD  -  GREAT  FALLS;  4  vehicles  per 'day;  by  routes  old  and 
new,  described  for  the  GORE  HILL  -  GREAT  FALLS  traffic. 

(a)  Traffic  volume  represents  the  difference  between' 50^  and 
Z0%   increase0   See  discussion,  Passenger  Cars,  sub-section  (7),  (a)o 

(4)  EAST  GREAT  FALLS  -  STOP  AND  THROUGH;  12  vehicles  per  day;  by 
routes,  old  and  new,  described  in  sub- section  (2)  above;  distance  saving,  0o5 
mileso 

d.  Busses 

At  the  time  of  the  November,  1945  Origin-Destination  Study  the  issue 
in  regard  to  busses  was  somewhat  abnormal  and  confused  by  reason  of  the  heavy 
bus  travel  to  Gore  Field,  hence  no  great  expansion  in  bus  traffic  was  allowed 
for  1960  nor  were  many  bus  drivers  interviewed.   The  fact  remains,  however, 
that  the  bus  terminals  for  the  common  carriers  (through  bus  traffic)  are  east 
of  the  river  in  the  uotown  section  of  Great  Falls  and  certainly  these  carriers 
would,  when  the  cutoff  is  built,  avail  themselves  of  a  route  free  from  cir- 
cuitous alignment,  railroad  stops,  and  other  factors  which  contribute  to  a 
slow-down  in  speed.  Accordingly,  in  the  analysis  which  follows  bus  traffic 
was  increased  to  a  total  of  twenty  east  and  west,  twice  that  shown  in  the 
tabulation,  Section  III  of  this  report 0 

(1)  GORE  HILL,  GORE  FIELD  -  GREAT  FALLS;  14  vehicles  per  day; 'pre- 
sently by  way  of  US-91  from  the  Sun  River  Bridge  to  Central  Avenue  West, 
thence  via  the  First  Avenue  Bridge  and  First  Avenue  North  to  *ourth  Street, 
total  mileage,  202;  in  the  future  by  way  of  the  proposed  improvement  to  Fourth 
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Street,  thence  via  Fourth  Street  to  First  Avenue  North,  total  mileage,  2el; 
distance  saving,  0ol  miles, 

(2)  EAST  GREAT  FALLS,  STOP  -  THROUGH;  6  vehicles  per  day;  presently 
via  US  87-89  from  its  junction  with  the  existing  Tenth  Avenue  South' Bypass  to 
Fourth  Street,  thence  by  way  of  Fourth  Street  to  First  Avenue  North,  thence 
via  First  Avenue  North  and  the  First  Avenue  Bridge  to  the  inter- section  with 
US-91,  thence  by  way  of  US~9i  to  the  beginning  of  the  proposed  improvement 
near  the  Sun  River  Bridge,  total  mileage ,  7Q2;  in  the  future,  via  the  existing 
Tenth  Avenue  South  Bypass  to  Fourth  Street,  thence  by  way  of  *ourth  Street 
to  First  Avenue  North;,  and  return  to  the  Bypass,  theft ce  via  the  proposed  im- 
provement to  it's  beginning  near  the  Sun  River  Bridge,  total  mileage,  7o0j 
distance  saving,  002  mileso 

20  Added  Traffic 

This  category  of  traffic.,  with  the  exception  of  that  designated  as 
the  PICK-UP  TO  SUN  RIVER,  is  generally  a  token  recognition  of  "inside"  traffic 
which  will  have  occasion  to  use  the  cutoff  when  builto  The  figures  in  all 
cases  are  very  conservative  and  are  entered  in  this  analysis  to  indicate 
other  benefit  possibilities  inherent  in  the  proposed  construction*  To  con- 
tinue with  the  classification  of  traffic  we  submit  data  as  follows: 

a0  Passenger  Cars 

(I)  INTRA-CITY,  BUSINESS,  PLEASURE;  200  vehicles  per  days  presently 
from  near  the  Sun  River  Bridge  on  US- 91  to  Central  Avenue  West,  thence  via 
the  First  Avenue  North  Bridge  and  First  Avenue  North  to  Fourth  Street  and  re- 
turn to  the  origin  of  the  trip,  total  mileage,  404f  in  the  future,  from' point 
near  the  Sun  River  Bridge  via  the  r  roposed  improvement  to  Fourth  Street, 
thence  by  way  of  Fourth  Street  to  First  Avenue  North  and  return  to  the  point 
of  origin  of  the  trip,  total  mileage,  4C3;  distance'  saving,  001  mileso 

(a)  It  is  assumed  that  in  the  future,  as  at  present,  there  will 
be  a  significant  volume  of  passenger  car  drivers  who  would  have  occasion  to 
use  the  cutoff  in  recreational  or  diversionary  drivingo  To  arrive  at  a  com- 
parative basis  in  the  calculation  of  distance  savings  it  was  assumed  that 
such  pleasure  jaunts  would  in  effect  repeat  themselves  in  a  round  trip  from 
the  Sun  River  Bridge  to  the  uptown  area  insofar  as  mileage  is  concerned** 

(2)  WEST  GREAT  FALLS  &  THROUGH;  75  vehicles  per  day;  presently 
from  the  junction  of  US-91  and  Central  Avenue  West  to  Park  Drive  via  the  First 
Avenue  Bridge,  thence  by  way  of  Park  Drive  and  US  87-89  to' the  junction  with 
the  existing  Tenth  Avenue  South  Bypass  east  of  Great  Falls,  total  mileage,, 
6o0;  in  the  future,  from  Central  Avenue  West  via  US-91  to  the  beginning  of  the 
proposed  improvement  and  the  existing  Tenth  Avenue  South  Bypass  to  the  junction 
with  US  87-89  east  of  Great  Falls,  total  mileage,  6C5; "additive  mileage,  0«5© 

(a)  It  is  assumed  that  some  few  vehicles  originating  west  of 
Great  Falls  will  have  occasion  to  use  the  new  cutoff  at  the  expense  of  addi- 
tional travel  distance^  Because  of  the  avoidance  of  city  congestion  and 
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because  of  longer   "high  speed"  zones,   these  drivers  will  profit  themselves 
in  the  long  rune 

«,         ,        (3)   COUNTRY  CLTTO  -   GREAT  FALLS;    60  vehicles  n9r  day;   presently  via 
the  entry  road  to  a  point  near  the  Sun  River  Bridge,    thence  by  wav  of  TTS-91 
to  Central  Avenue  West,   thence  by  way  of  the  First  Avenue  Bridge  to  Park 
Drive,    thence  via  Park  Drive  and  US  87-89  to  Eighteenth  Street,    total  mileage, 
3°   J   ln Jr     fit2re«   Vla  the  entr^  road  t0  the  reposed  improvement,   thenbe  by 
my  of  the  cutoff  and  the  existing  Tenth  Avenue.  South  Bypass  to  Eighteenth 
Street     thence  north  of  Eighteenth  Street  to  the  intersection  with" VS  %\ 
total  mileage,    3.3;   distance  saving,   0o4  miles,, 

.    .        t.         .    Ja)  Tt  is  assumed  that  this  traffic  would  have  an  average 
endear         ?ff  t0  that  ]aid  °Ut  f°r  the  GREAT  FALLS  -   °°RE  raLL  ?»"* 

%m  R-  I4L PI^"UP  T°  ^TN  mW*°'   134  ****<*«  fjer  day,    presently  from  the 

Sun  River  Bridge  to   Central  Avenue  West  on  TTS-91  thence  by  way  of  the  Srat 
Avenue  North  Bridge  and  the" First  Avenue  North  to  Thirteenth  Street     total 
mileage,    3,0;   in  the  future,   via  ihe  proposed  improvement  to  Fourth' Street 
thence  north  on  Fourth  Street  to  First  Avenue  North  and  east  on  First  Avenue 
North  to  Thirteenth  Street     total  mileage,    2.9,    distance   saving,   0 3 L  mUeT 

(a;   The  additive  traffic  represents  the  difference  in 
passenger  car  volume  between,  that  recorded  at  the  Sun  River  Bridre  and   that 

e7strof  the       lbVf  G°r9^  nX.    In  l0Catln^  the  sit-  °?  ori.Ldttination 
aaat  of  the  river,   due  consideration  was  given  to  the  relative   "pull"  of  the 
residential  area  and  the  shopping  and  business  district 

b0   Light  Trucks 

a   •     4*   (i}x INTRA"CITY*   PLEASURE,    BUSINESS,    32  vehicles  per  day;   presently 
paragraphVT"         ™***  ^^  *  8Ub~Se°tion  A'   ^•^PoKl^ff 

verv  1m,«V.  «*   „«/*  W8  a3SUmed  that  these  chicles  will  comprise  deli- 
very trucks  and  other  business  and   commercial  units  in  the  main. 

in  thp  f  ^f2-wST  GfAT  FALLS  *  ™°TJGH*   9  vehicles  per  day;    presently  and 
paragraph   (2)0'Y  *  deS°ribed  in  ^ub-section  A,   Passenir  Cars     JL 

(3)  COUNTRY  CLUB  -GREAT  FALLS;    10  vehicles  per  day;   presently  Hi 

MO*L£.  We°  rM^  ^  ^   $Un  RiV6r  Brid^^   thenefviru L^l™ 
^toT^lhl^T^l^  !F  of  the   First  Avenue  Bridge  and  First  Avenue 
+?+*.  o   ?troet*   tot&1  mileage,    2.5;   in  the  future,    via  the  entrv  road 

to  the  proposed  improvement,  ■  thence  to  Fourth  Street,    thence  by  Way  of  Fourth 
Street  to  First  Avenue  North,   total  mileage  2.1,   di.*„oe  SA^O.*  miles! 

INL.Q1   4-     /4i  P,IC!:"TTP  T°  OT  RIVERj    27  vehi°les  Per  day;   presently  by  way  of 
S  PirSt^*1  f^e7eSt  th6nCe  by  ^  0f  the  First  Avenue  North  Bridge 
v?a  thelrfZ^       ^  t0   STanth  Streeta    t0tal  milea^'    2»5*    »»  ^he  future 
St™2     ?£P       2  in^rov?nent  and  the  «iitiag  Tenth  Avenue  Bypass  to  Seventh 
Street     thence  by  way  of  Seventh  Street  to  First  Avenue  North?  total  mUeare 
2.1;   distance  saving,   0.4  mileso  mileage e 
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c.  Medium  and  Heavy  Trucks  and  Trailer  Combinations 

(1)  INTRA-CITY,  PLEASURE.,  BUSINESS;  II  vehicles  per  day;  presently 
via  US- 91  from  the  Sun  River  Bridge  to  Central  Avenue  West,  thence  by  way  of 
the  First  Avenue  Bridge  and  First  Avenue  North  to  Fourth  Street,  thence  along 
Fourth  Street  to  Second  Avenue  South,  total  mileage,  204s  in  the  future  via 
the  proposed  improvement  to  Fourth  Street,,  thence  along  *ourth  Street  to 
Second  Avenue  South,  total  mileage,  2,lj  distance  saving^  0o3  miles<> 

(2)  WEST  GREAT  FALLS  &  THROUGH;  4  vehicles:  ier  day;  presently  via 
Central  Avenue  "West  from  its  junction  with'US-91  to  Fourth  .Street  over  the 
First  Avenue  Bridge  and  First  Avenue  North,  •thence  south  along  Fourth  Street 
to  the  bypass'  -thence  east  along  the  bypass  to  the  junction  with  US  87-89, 
total  mileage,  5.9;  in  the  future,  via  US- 91  to  a  point  on  the  new  project, 
thence  along  the  proposed  improvement  to  Fourth  Street,  thence  north  along 
Fourth  Street  to  Second  Avenue  South  and  return  to  the  bypass,  thence  east 
along  the  bypass  to  the  junction  with  US-87-89,  total  mileage,  7.7;  additive 
distance,  108  miles0 

(3)  PICK-UP  TO  SUN  RIVER;  9  vehicles  per  day;  by  routes,  old  and 
new,  as  described  for  INTRA- CITY,  PLEASURE,  BUSINESS  traffic  in  sub-paragraph 
(1)  hereinbefore o 

d8  Busses 

Comprising  school  busses,    intra-city  transit  busses  and  others* 

(1)  INTRA-CITY,   PLEASURE,    BUSINESS?    20  vehicles  per  day;    oW  route 
from  a  point  near  the  Sun  River  Bridge' to 'the  intersection  of  Fourth  Street 
and  First  Avenue,    202  miles;   new  route,    201  miles;    distance   saving,   0.1  miles. 

'      (2)  WEST  GREAT  FALLS  &  THROUGH;    2  vehicles  per  day;   by  routes,   old 
and  new,   described  in' sub- section  &P  Passenger  Cars,    sub-paragraph  (2); 
additive  mileage,   0o5o 

(5)  PICK-UP  TO  SUN  RIVER;   6  vehicles  per  day;   by  routes,   old  and 
new,   as  described  for  INTRA-CITY,   PLEASURE,    BUSINESS  busses  hereinbefore,, 

3o   Traffic  Summary,    1960 

The  various  elements  of  traffic  which,   it  is  presumed,  will  use  the 
new  cutoff,   have  been  set  forth  in  considerable  detail  as  a  preliminary  to 
the  computation  of  benefits  in  the   latter  phases  of  this  reporto      Summariz- 
ing and   consolidating  we  have  results  as   shown  on  the  tabulation  which 
follows: 
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These  data  as  regards  traffic  volume  and  travel  routes,  old  and  new, 
are  set  forth,  graphically  on  nages  22_a  and_250  When  reading  the  chart  it  is 
to  be  remembered  tnat  travel  routes  are  laid  out  as  per  the  detailed  descrip- 
tions which  preceded  this  presentation  and  that  traffic  bands  apply  only  to 
trflf-f^  which  will  use  the  cutoff e  West  of  the  Missouri  River,  the  traffic 
flow,  old  and  new,  as  depicted,  is  generally  correct  -  east  of  the  river  the 
ohf=sr+;  shows  the  flow  tendency  as  determined  in  this  office  and  as  described 
in  detail  heretofore0  A  proper  indication  of  the  old  lines  of  travel  would 
show  a  gradual  build-up  of  traffic  from  the  east  residential  districts  then 
a  faster  development  through  the  business  area,  culminating  in  the  present 
congestion  at  the  east  aoproach  to  the  First  Avenue  Bridge c  By  the  same 
token,  traffic  taking  off  from  or  feeding  to  the  Tenth  Avenue  South  Bypass 
along  the  ''new"  route  would  be  shown  dispersed  in  smaller  increments  of 
traffic  volume  along  the  north- south  streets  from  Third  Street  east  and  through 
the  residential  area  instead  of,  as  shown  on  the  chart,  being  grouped  along 
Fourth,  Seventh  and  Eighteenth  Streetso  In  spite  of  the  obvious  deficiencies 
of  the  chart  insofar  as  travel  routes  are  concerned,  it  does  show  the  favor- 
able future  effect  of  the  proposed  construction  -  about  ZQffo   of  the  traffic  now 
using  the  First  Avenuo  North  Bridge  will  be  shunted  to  new  lines  of  traffic 
flow,  thereby  avoiding  cross-town  traffic  "friction"*   The  elimination  or 
decrease  in  this  "friction"  will  be  a  direct  benefit  to  the  traffic  so  dis- 
persed along  the  new  lines  of  travel  »  that  traffic  remaining  on  or  over 
the  bridge  will  be  benefited  indirectly  by  a  lessening  of  the  congestion  at 
the  east  approaches  to  the  bridge  and  to  a  lesser  degree  in  the  business  and 
■warehouse  districte 
C.  ANNUAL  REYENOES 

Next  to  find  the  annual  earnings  of  the  proposed  improvement  in, 
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term$  of  gas  tax  revenues  in  1960  -  surprisingly,  the  resultant  anticipated 
income  is  a  modest  sum  when  set  up  alongside  our  annual  cost  data*  Obvious- 
ly, if  this  project  is  to  qualify  for  construction.,  it  must  do  so  on  the  basis 
of  benefits  alone  •  these  data  will  be  set  forth  in  the  next  following  phases 
of  this  reports 

To  arrive  at  an  estimate  of  annual  revonues  the  traffic  data  pre- 
sented previously  were  resolved  into  annual  vehicles  and  then  into  ton  miles. 
These  data  were  than  extended  on  the  basis  of  unit  net  revenues  per  ton  mile 
to  arrive  at  an  estimate  of  the  total  annual  income.  Unit  net  revenues  derive 
from  a  general  study  conducted  by  this  department •  Averag'  gross  ton  figures 
for  each  class  of  vehicle  wero  also  ascertained  in  the  course  of  research  Work 
of  the  Planning  Survey,  Traffic  income  is  shown  on  the  following  page; 
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l/  Average  daily  traffic  as  set  forth  in  the  preceding  section  multiplied  by 
365.  This  holds  true  for  all  categories  of  traffic  with  the  exception  of  the 
COTTRTRY  CLTTB  vehicles  -  in  this  particular  instanco  these  vehicles  are  effec- 
tive over  1.2  miles  of  the  proposed  improvement.  The  net  effect  of  this 
traffic  is  then  64  vehicles  over  the  total  length,  (70  x  1.2). 

ns 

Z/t    Column  l/,  in  each  case,  multiplied  by  average  gross  weights  times  the 
length  of  the  proposed  improvement  in  miles.  Average  gross  weights  are  set 

forth  herebelows 

Passenger  Cars  at  1.5  tons  Trucks  &  Semi- trailers  at  14.76  tons 
Trucks,  Light  at  5.27  tons  Trucks  &  Full  trailers  at  22.89  tons 
Trucks,  Medium  at  6.88  tons      Busses  at   9.00  tons 

Trucks,  Heavy  at  11.15  tons 

z/   Column  2/  added  together. 

D.  TIME  SLEfrfSFT  SAVTNOS 

Here  is  the  source  of  the  major  benefits  that  will  recommend  and 
qualify  the  Tenth  Avenue  South  Cutoff  for  construction  from  an  economic  stand- 
point. The  effect  of  this  construction  will  allow  the  using  traffic  to  travel 
at  a  higher  speed  over  a  longer  interval  of  space  in  any  trip,  from,  to  or 
through  Great  Falls  to  save  time  and  thereby,  money.  -A-H  drivers,  whether 
they  be  pleasure  bent  or  on  business,  can  place  a  monetary  value  on  their  time* 
The  tabulation  which  follows  is  based  on  time  values  deriving  from  studies  con- 
ducted by  the  Oregon  Highway  Department  in  the  preparation  of  its  Technical 
Bulletin,  No.  7.  These  rates,  in  the  light  of  present  day  living,  are  truly 
conservative,  and  the  resultant  total  time  element  saving  as  listed  cannot, 
under  any  circumstance,  be  considered  a  fanciful  figure  -  the  value  will  be 
concrete,  tangible  and  immediately  perceptible  on  completion  of  the  project. 
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Time  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 

•     4-  rrMf  Falls  County         Cascade 

Location  of  project    ,       Great  Falls  So^^^^TZL. 

Description  of  project __2HL*IE gf^aFsTstein^ 

Highway  number^ „  » Date  of  analysis  January_194£ 

Length  1.3  miles 

Outside  Traffic  Inside  Traffic 

•  •  New  Old  New  Old 

Annual  Traffic  Volume  171,185       

Private  Passenger  CaTi  (per  year)         *%Mf *    -^87470~    ' ; 

Trucks,  light  (per  year)... __*£_—    — ~~T755!r 

>dium  (per  year)...... . .  gb'ejri 

,  heavy  per  year) T#SlS 

Totals.... 562^100 


Trucks,    lignx  ^per  y-«*x  ;.. ... ___ TTTo —    ~~"~~~ 2,555 

Trucks,  medium  (per  year)........         .*£___ -  16,425 

1/  Trucks,  heavy  per  year) -^4^ ~~  218,635 

-'  Totals.... 562,100    .    _ £ 

Private  Passenger  Cars  23.36  16.02 

2/  Average  speed   (miles  per  hour)            22.  b' .    J^- ■■    g-g         ■    4ol5' 

3/ Distance   (Miles)..... ■■  q  16V'"    "  'o^Sl  ""  -~0Tl755         0.259 

4/  Time  (hours  per  trip).........        o*07O~"    — " — 0.0835    

t/  Time   savings  per  vehicle......              "»" 0.60  ""    ~~~Z 

t/  Value  of  savings  (^/vehicle-hour)     Wy50_ ;  .71,185"    "        "" 


Annual  traffic  volume ?fty£cfc                                 $8,576 

7/  Totals OHOJS ■    -*-* 

Trucks,   Light  17  69              23.03           16.61, 

2/  Average  speed  (miles  per  hour)        _24a9 __l__ — CT~    "8.7" 

5/  Distance   (miles)..... •  °      ■-. o72798~         0.T5T"         0.228 

V  Time  (hours  per  trap) °«^ = qTotT"    

V  Time  savings  per  vehicle.......  ^  rs  * $0.86    '    _. 

V  Value  of  savings  (#/vehicle-hour)  ^86  _ __-  — 

-    Annual  traffic  volume... ''»   *      -    ■ -|i"a6l"    _____ 

Totals..... * — L-2ZSL-.    

Trucks,  Medium  .-  64              22.45           14.50 

2/  Average  speed   (miles  per  hour)         _22o09 l|jO_ ■■    ^  ■-     -  gg~ 

3/ Distance   (miles)..... .  ■  *'      6  -    —  0*176"~~         0.1225         0.200 

4/  Time  (hours  per  trip)......-.         ....  ^°°  -    ■ ■    0.0775    __ 

•57  Time   savings  per  vehicle......         -Jp^ —       $i.l7     '    __~Z 

V  Value  of  savings  (^/Vehicle-hour)  _±l^< 2^55~  " 

Annual  traffic  volume J>>  K ™. fggg _~Z 

Totals *i^2 ■    —    " 

Trucks,   Heavy  16  39             18e97           14.53 

^"Average  speed  (miles  per  hour)         J20^42 18.W     ,_    —g-gg-    -^^ 

3/  Distance   (miles)..... *° 5". 2675"    "'  0.1365         0.183 

|/Time  (hours  per  trip).. ,  0.1949^   __o. .____, 

1/  Time  savings  per  vehicle......  ,,J?»?I^ fHTT     " 

f/  Value  of  savings  (♦/vehicle-hour)     fl.4' ^         _  ■ 

"      Annual  traffic  volume... 2  719  "    ' 3_5MI    ~ 

Total  So  o.»oo•.....•*.00••  .-  m  '      _; —                     "  '     S11  792 

Total  each  category..... *  29,587 —    2 -  - 

TOTAL  ANNUAL  TIME  ELEMENT  SAVINGS. *?>■»*'*- 
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\J  Busses  and  trailer  combinations  included  with  "irucks,  heavy  (per  year)". 

2/  Average  speed  determined,  in  this  instance  and  for  other  types  of  vehicles, 
"by  dividing  the  distance  in  miles  by  the  total  time  consumed  for  each  trip 
classified  by  traffic  category,, 

3/  Distance  determined,  by  commuting  mileage  along  lines  of  travel  set  forth 
In  sub-section  3,1,  "Outside  Traffic"  and  2,  "Inside  Traffic",,  leading  up  to 
the  presentation  of  the  Flow  Chart  and  shown  on  the  tabulation^  "ESTIMATED 
DAILY  TRAFFIC  VOLUME  OVER  THE  10th  AVENUE  SOUTH  CUTOFF,,  1960",  page  21, 

4/  Time,  (hours  per  trip),  computed  with  due  consideration  for  mileage,  rural 
and  urban,  the  latter  being  subdivided  into  20  mile  speed  zones  and  30  mile 
speed  zones  and  such  other  speed  limiting  controls  (signs,  railroad  crossings 
and  traffic)  as  now  exists  or  will  exist  in  the  future.  It  was  assumed  that 
in  the  aggregate,  traffic  in  large  volume  along  restricted  ways  will  attain 
to  but  75#  of  the  posted  speed  limit,  this  being  the  primary  effect  of  traffic 
friction  as  brought  out  heretofore,,   "Old"  speeds  along  the  routes  previously 
described  are  set  forth  as  follows;  these  data  are  based  on  a  survey  recently 
made  along  the  traffic  flow  lines  in  Great  Fallse  So  called  "rural"  speeds 
are  set  in  accord  with  data  originating  in  the  Oregon  Technical  Bulletin,, 

US-91,  from  a  point  near  the  Sun  River  Bridge  to  the  City  Limits, 
0.23  miles  -  US  87-89  from  32nd  Street  in  Great  Falls  east  to  a  junction 
with  the  existing  Tenth  Avenue  South  Bypass,  2»64  miles  -  Tenth  Avenue  South 
Bypass  from  32nd  Street  east  to  a  junction  with  US  87-89,  1<,74  miles  -  Country 
Club  Approach  Road,  0,25  miles  -  all  "rural  "1  passenger  car  Speed  43  m<>p0h»  - 
light  trucks,  39  m.p«,h0  -  medium  trucks,  35  m.p.ho  -  heavy  trucks,,  32  m0poh0 

US-91  from  the  city  Limits  north  to  Central  Avenue  Westa  0.99  miles- 
US1  87-89  east  from  Eighteenth  Street  to  32nd  Street,  1.14  miles  -  the  exist- 
ing Tenth  Avenue  South  Bypass  from  the  end  of  the  proposed  improvement  near 
Fourth  Street  to  32nd  Street,  2028  miles  -  all  "urban"  in  30  m.p.ho  speed 
zones,  effective  speed,  all  types  of  vehicles,  22.5  m0p.h» 

All  other  streets  and  avenues  involved  in  the  detailed  descriptions  - 
all  "urban"  in  20  m.p.h.  speed  zones,  effective  speed,  all  types  of  vehicles, 
15  m.p.h. 

When  and  if  the  cutoff  is  built,  there  will  be  1.28  miles  of  "rural" 
driving  added  to  those  described  immediately  hereabove  plus  0,03  miles  of 
urban  driving  at  an  effective  speed  of  22.5  m.p.h. 

The  over-all  effect  of  such  speed  zoning  in  terms  of  travel  distance 
for  all  traffic  involved  in  this  analysis  is  as  followsr 

OUTSIDE  TRAFFIC 


ADT 
1960 

Urban  Mileage 

Rural  Mileage 

Vehicle  Typo 

15  m.p.h. 

!      2  2  0  5  m  *  p  eh  a 

.    32-43 

TTlopoho 

Old 

'    New 

:     Old"     i 

t      New 

•   did 

New 

Passenger  Cars 

1,243 

1.87   ' 

0o87 

1.37 

1    1«09 

'    0.76 

lo69 

Light  Trucks           ! 

213  ! 

1.74 

0069 

1087     s 

lo25 

'    lo34 

2016 

Medium  Trucks         ; 

14   - 

lo20   j 

0o59, 

0o98 

.   0,03  . 

Oe22  . 

.          1028 

Heavy  Trucks           : 

70   • 

lo48   ', 

0o96 

;        lo87             . 

!    0,97   j 

Io05 

2o07 

All  Traffic 

1,540 

\    lo83   l    0e85. 

'    1.47      ■ 

lo09   | 

'.   0.85 

1076 
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INSIDE  TRAFFIC 

ADT 
1360     ! 

Urban  Mileage 

Rural  Mileage 

Vehicle  Type 

15  m©p.h.        '    22.5  m.p*h.. 

32-43  nup.h.' 

•      Old 

New     :    Old     ' 

New" 

mo~  : 

New 

Passenger  Cars       : 

469 

!    2.05      ! 

.   1.06     i    1.42  ! 

0.91 

0.68   • 

2.13 

Light  Trucks            . 

78 

1.66 

:    0,97      :    1.41    : 

0,51    j 

t     0.63 

•      2.02 

Medium  Trucks 

7 

.    1.30 

.    0.71      ]    1,15    ! 

•    0.49 

■      0.45 

:      1.55 

Heavy  Tracks 

45 

.    1.18 

j    0.75      :    1.08 

0.40 

•      0.44 

i      1,50 

All  Traffic 

:        599 

:    1.92 

■    1.03     s    lo39 

•    0o82 

:      0.64 

:      2.05 

In  the  case  of  the  OTTTSIDE  TRAFFIC,  the  15  m.p.h.  zone  will  be  de- 
creased by  about  one  mile,  the  2205  Tn.p.ho  zone  will  be  decreased  by  about 
0.4  miles,  and  the  RURAL  mileage  will  be  increased  by  0.9  miles,  all  of  which 
factors  will  operate  to  decrease  the  time  consumed  in  travelling  through 
Gr6at  Falls  by  way  of  the  proposed  cutoff. 

In  addition  to  the  slowing  effect  of  speed  zones  various  traffic 
control  devices,  signs,  lights,  etc.,  operate  to  restrict  traffic  speed.  It 
was  deduced,  as  of  the  present  from  recent  survey  data,  that  most  traffic 
involved  in  this  analysis  will  stop  for  "STOP"  signs,  railroad  crossings,  and 
bus  loading  zones  about  four  times  on  an  average  trip  and  it  will  be  stopped 
about  one  plus  times  by  traffic  signal  lights  in  the  course  of  a  trip  through 
town.  The  new  construction,  as  proposed,  will  serve  to  halve  the  stops  for 
"STOP"  signs;  it  will  reduce  the  "SLOWS"  by  75#  and  eliminate  80^  of  the  stops 
for  the  traffic  signal  lights.  All  the  "stops"  and  "slows"  involve  time  - 
for  purposes  of  this  analysis  it  was  assumed  that  each  "stop"  meant  a  time 
loss  of  30  seconds  and  a  slow  down  a  time  loss  of  15  seconds.   The  time  in- 
volved in  these  "stons"  and  "slows"  was  added  to  the  computed  running  time 
for  each  trip  to  arrive  at  a  figure  that  is  generally  reasonable  and  indica- 
tive of  actualities  in  the  case  of  nresent  travel  and  probabilities  in  the 
case  of  future  traffic. 

We  have  no  time-di stance  studies  to  support  the  above  contention^, 
the  commuted  average  speeds  in  the  tabulation  reflect  a  generally  conserva- 
tive rate  in  both  cases,  "old"  and  "new".  Note  the  "old"  speed  for  nassenger 
cars,  16.98  m.p.h.  -  this  appears  to  be  reasonable  enough  when  we  consider 
that  most  of  these  trips  involved  passage  through  the  congested  area  at  the 
east  approach  to  the  First  Avenue  Bridge;  the  "new"  speed  for  passenger  cars 
will  be  some  5^  m.p.h.  in  excess  of  the  "old"  rate  to  effect  a  time  saving 
of  but  4.2  minutes  per  trip  on  the  average  for  all  passenger  car  traffic 
which  will  have  occasion  to  use  the  cutoff.  The  point  we  are  making  is  that 
it  is  reasonable  to  expect  greater  time  savings  for  each  type  vehicle  than 
that  computed  and  shown  on  the  tabulation. 

5/  Subtract  the  "Time  (hours  per  trip)"  new  from  the  "Time  (hours  per  trip)" 
old. 


6/  Value  of  savings  (^/vehicle  hour)  from  the  Oregon  Technical  Bulletin, 
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E.     MILEAGE  ELEMENT  SAVINGS 

These  savings  will  accrue  to  the  using  traffic  by  virtue  of  a  decrease 
in  travel  distance,    improvement  in  alignment  (the  elimination  of  right-angle 
turns),   and  the  elimination  of  traffic  stopso     These  improvements  operate  to 
decrease   "wear  and  tear;  "  they  make  a  gallon  of  gas  stretch  farther,.     The 
estimated  savings  are  tabulated  hereinafter,, 

Mileage  Element  Savings 
HIGHWAY  PROJECT  ANALYSIS 

Location  of  project Great  Falls      ,  County         Cascade 

Description  of  Project  Tenth  Avenue   South"  Cut-off 

Highway  number Highway  System         FA  Primary 

Length 1.3  mile's         '  Date  of  Analysis       January  1946 

Outside  Traffic  Inside  Traffic 

New               Old  ,   New  Old 
Distance 

Length  (miles).  .l/»  •_/ 5o70           4,15  3.90  3o95 

Distance  saving  "(miles) 0.45       0o05         

Average  Annual  traffic   (tons)   z/4/      1,318,195  551.320  _____ 

Annual  traffic  saving  (ton-mi .!_/_/         593,188           27,566       

Cost  ( $/ton-mile )  7/>  _/ f0,o0194  "      ^0.0192 

Annual  saving „ ____^ __________  

Total.. $  11P508      ~"~~  $529 

Alignment 

Curvature  rating  9/,  10/. ........ .       1045  4.35  1.4      5.2 

Points  improvement... 2,90*"     1.8 

Saving  (point- ton-miles) 15, 864,, 477  ~~3, 919,865" 

Saving  (t/point- ton-mile) QoQ601  0.0001 

Annual   saving, « 

Total 8 , .  $1586  $592 

Traffic  Stops 

Number  r^er  year  4^£/0,.0 . ,.,  610*780  l,226f670  219p725       408,430 

Eliminated  per  year 615»890    188#705       

Aver,  vehicular  weight  (tons).....  2.345     2.522       

Saving   ($  per  ton-per  stop) f 0.001 26  "  fO.00126  " 

Annual   saving $1820  $600 

Total...,..., |14,914  $1521 

TOTAL  ANNUAL  MILEAGE  ELEMENT  SAVINGS $     16,435 

l/and   Z/t   being  a  composite  figure  involving  travel  distance  for  all  types 
of  vehicle,    "old"  and    "new"  which  will  have  occasion  to  use  the  new  cut-off 
in  the  future. 
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Z/,    OUTSIDE  TRAFFIC,   annual  traffic  tons  is   computed  as  follows: 

Passenger  cars  453,695  x  1.5  -  680^543 

'Light  Trucks,  77,745  x  3,27  =  254,226 

Medium  Trucks  5,110  x  6.88  =  35,157 

Heavy  Trucks  2,920  x  lle15  =  32,558 

Trac,   Tk.   -   Semi.    Trlrs.    12,410  x  14.76  =  183,172 

Tks.   &  Full   Trlrs.  2,920  x  22.89  =  66,839 

Busses  7,300  x     9,00  ■  65, 700 

Total  Annual  Tons......   1,318,195 

4/,   INSIDE  TRAFFIC,    annual  traffic  tons  as  per  the  following: 

Passenger  Cars,  171,185  x  1,5  =  256,777 

Light  Trucks,  28,470  x  3.27  =  93,097 

Medium  Trucks  2,555  x  6.88  =  17,544 

Heavy  Trucks  2,373  x  11,15  -  26,459 

Trac,  Tks.   -   Semi  trlrs.      2,727  x  14,76  s  40,398 

Tks.   &  Full  trlrs.  1,095  x  22.89  =  25,065 

Busses  10,220  x     9.00  =  91,980 

Total  Annual  Tons.....        551,320 

5^/and  6/  Average  annual  traffic   (tons)  times  the  distance   saving  in  each 
instance, 

2/  Distance   saved  cuts  down  the  over-all  operating  cost:      Technical   Bulletin 
No,   7,   Oregon  Highway  Department  lists  certain  operating  costs  per  ton-mile 
for  each  of  the  several  vehicle  types  and  offers  diagram  which  allow  one  to 
arrive  at  a  composite  ton-mile  cost  when  the  average  gross  weight  of  the  truck 
traffic  is  known.     Average  gross  weight  which  might  be  diverted  to  the  prop- 
osed improvement  is  as  follows; 

Annual  traffic,    trucks  (tons)  s     657,652     *       5,882  tons     a     11,764  lbs. 
Annual  traffic,   trucks  108,405 

The  proportion  of  truck  traffic  to  the  whole  is  as  follows; 
Ave.  Annual   Traffic,    trucks  =     108,405     =     19, 3# 

Ave,  Annual  Traffic^   all  vehicle  562^100 

By  referenoe  to  Figure  113  of  the  Technica.1  Bulletin  it  is  found  that  the 
operating  cost  per  ton-mile  of  truck  traffic  in  the  weight  class  cited  here- 
above  is  $000142;   the  operating  cost  for  passenger  car  ton-mile  is  listed  at 
$0,0207.      Combining  these  costs  in  the  proportions  manifest  we  have  a  composite 
cost  as  follows; 

Trucks,  (19,3^)  0,193  x  $0.0142  $0.0027 

Passenger  Cars,  (80,772)  0.807  x  $0.0207       =        $0.0167 

Combined  operating  cost  per  ton-mile $0.0194 

8/  INSIDE  TRAFFIC 

Average  gross  weight  tons 

Annual  Traffic,    Trucks  (tons)     .     294,543     =     6.207  tons  =     12,414  lbs. 
Annual  Traffic,    Trucks  47,450 

Proportion  trucks  to  all  vehicles-. 

Annual  Traffic,    Trucks =       47,450     =     21, 7# 

Annual  Traffic,   all  vehicles  218,635 
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Operating  cost  trucks  &  12,414  lbs0        -      $0o0137  ner  toiwmile. 

Operating  cost  passenger  cars  ~     $0C0207  per  ton-mile. 

Trucks  (21„7#)     0o217  x  #0.0137  *=      $0o0030 

Passenger  Cars  (7803#)     0.783  x  $0o0207  =     $0o0162 

IoToH 


9/  By  observation  of  the  previously  described  lines  of  travel  it  "was  found 
that  the  traffic  involved  in  this  analysis  makes  right-angle  turns  on  enter- 
ing or  leaving  Great  Falls  as  set  forth  herebelow;  the  proposed  improvement 
will  operate  to  eliminate  many  of  these  turns  to  thus  affect  an  improvement 
in  alignmento 

OUTSIDE  TRAFFIC 


VEHICLE  TYPE 

ADT    ' 

]      Right- an gl 

e  turns 

OLD    ■■ 

NEW 

SAVING 

Passenger  cars 

1243 

:      405 

1.5 

3.0 

Light  Trucks 

213 

:      3o8 

lo3 

:             205 

Medium  Trucks 

14 

s      3o0 

loO 

:             2o0 

Heavy  Trucks 

8 

:      3o0 

loO 

a  0 

Traco   Tkso  &  Semio 

Trlrso 

34 

s      307 

lo2 

205 

Trucks  &  Full-Trir£ 

)  0 

8 

:      2o0 

loO 

200 

Busses 

20 

:      209 

lo6 

1.3 

All  Traffio 

•    1540 

:      4o3S 

1045 

i            209 

The  saving  was  considered  as  a  measure  of  the  alignment  point- improvement 0 
10/  INSIDE  TRAFFIC,,  Curvature  rating  and  noints  improvement,. 


j 

; 

VEHICLE  TYPE 

:      ADT 

*- 

Right-ahgle  turns 

SAVING 

OLD 

NEW 

Passenger  cars 

'•      469 

'• 

Oqm 

104 

1«8 

Light  Trucks 

:        78 

% 

3.1 

104 

lo7 

Medium  Trucks 

:          7 

S 

Sol 

lo3           ! 

lo8 

Heavy  Trucks 

605 

3.1 

lol 

2*0 

Traco   Tkso   &  Semi-Trlrso 

%          705 

3o2 

lo4 

lo8 

Tkso  h  Full  Trailers 

:          3 

t 

3o3 

lo7 

lo6 

Busses 

-        28 

• 

3ol 

lo2            ! 

109 

All  Traffic 

'•      599 

J 

302 

lo4           : 

1.8 

ll/and  12/fl  The  average  annual  traffic,,  tons5  times  the  "old"  distance^,  times 
"■EJTe  points  improvement  in  each  case0 

13/  Rates  in  both  cases  ascertained  in  course  of  studies  conducted  by  the 
Oregon  Highway  Department 

14/and  15/  Basic  data  deriving  from  a  recent  log  of  "STOP"  signs,.   The  "stops" 
are  allocated,  old  and  new  with  due  consideration  for  the  previously  des- 
cribed traffic  flow  lines0 

16/  Rates  in  both  instances  ascertained  in  course  of  research  by  the  Oregon 
highway  Department. 


Fo   TRAFFIC  BENEFITS 

This  tabulation  involves  an  allocation  of  benefits,  fuel  functions 
and  non-fuel  functions,  in  accord  with  the  proportions  advanced  by  the  Oregon 

Highway  Department 0 

Traffic  Benefits 
HIGHWAY  PROJECT  ANALYSIS 

Location  of  project    Great  Falls County Cascade 


Description  of  project 

Tenth  Avenue  South  Cutoff 

Highway  number 

Length                         l0j?  miles 

Highway  system 
Date  of  analysis 

FA  Primary 

January  1946 

Mileage  Element  Factors 

Item 

Fuel 
Function 

Distance   savings         $120037 
Alignment  savings           1,978 
Elimination  of  traffic  stops 

$  38%     4,574 

::'J^           989 

$2,420                  50%     1,210 

$  62% 
50% 
50% 

f7,463 

989 

1,210 

Total  Mileage  Savings 

116,435            $             6,773 

$ 

9,662 

Time  Element  Factors 
Type  of  Traffic 

Annual 
Value  of 
Time   Savings 

Passenger  Cars 

$      27,631 

Trucks,    light 

1       9,236 

Trucks^  medium 

$            770 

Trucks,   heavy 

$       5, 842 

Total    -ime   Savings 

$     41 , 479 

Recapitulation  of  Annual   Benefits 

Total  Fuel  Function  Benefits 

*     6, 

773 

Hon- fuel   function    (Mileage 

element  factors  1         9,662 

$  5i„ 

benefits                      (Time  el< 

siment  factors                  41,479 

Total  Non-fuel  Function  Benefits 

141 

TOTAL  ANNUAL  BENEFITS 

57, 

914 

G.  DERIVATION  OF  QUOTIENTS 

Now  to  marshal  such  factual  data  as  we  have  assembled  heretofore 
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and  derive  quotients  which  are  indicative  of  the  feasibility  and  desireabillty 

of  constructing  the  proposed  cut~offe 

HIGHWAY  PROJECT  ANALYSTS 

Location  of  project     Great  Fall,?   _____  County     Cascade 

Description  of  Project         Tenth  Avenue  South 'Cut- Off  ' 

Highway  number      __  __Highw&y  system^  FA  Primary      

Date  of  analysis  January  1046 


Length 

1:,28  Miles 

Iar  =  $ 

5,  337 

1/ 

r       z   $ 

28, 500 

Bn  :  * 

51,141 

Bf  "  $ 

6,773 

K^Cg/5  * 

.2.8,50.0, 

4/  Qg^Iar/K-,  Cn»       .        5,  537/28,  50C 

5/  ORn^BnA^Cng  51,141/28,500       -■- 


a    loOO 

1 .  00 

K_   "   0.05/0,20  =   0.25 

K2K3  =   1.00  x  0o25  "   0o25 

l-K^K*-  1.00  -  0o25  =  0075 

0019 

6/  QBf=BfA.Ca=_ 6,  773/28,  500     _~  _  _ j  0._24  u_ __ _ 

V  Qf  s=  Qs-"^pK3QPf"        0,19  -   Co  25  x  0o24  =   0.19  -   0o06  -   Q013       

Qc=0.707   (Qs+QBn*    ^fO-^2-^   '      0*707   (0o19  *   1,79  ♦   0,24  x  0o?5) 


0,707   (0ol9  *   1079  *   0,18) 


■0*707  x    2016 


l/  Being  the  pro  rata  nost  chargeable  to  Road  TJser  Funds,  the  gaso- 
lene License  Tax  Levy  in  this  oasec 

2/  The  constant  Kg  represents  the  proportion  of  the  total  fuel  sav- 
ings -which  derives  from  traffic^  diverted  to  the  proposed  improvement,,  In 
this  case  all  of  the  traffic  which  will  use  the  cut-off  will  have  been  diverted 
from  existing  main  highwaysc 

Z/   The  constant  K^  represents  the  ratio  of  fuel  cost  to  the  total 
cost  of  fuel0 

4/  The  solvency  quotient,  Qs,  shows  that  the  project  when  built  will 
earn  but  19%  of  its  cost.  Most  projects,  when  programmed  and  when  analyzed 
from  an  economic  standpoint,  will  show  an  "earning"  capacity  in  excess  of  40#„ 
This  proposal  fails  of  achiemng  a  high  earning  rate  by  reason  of  the  heavy 
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expenditures  attaching  to  the  bridge  construction,, 

5/  The  quotient  Qd  shoves  the  favorable  effect  of  the  time  element 
savings.  As:a  matter  of  note,,  these  benefits  alone  would  qualify  the  project 
for  improvement., 

6/  The  quotient  Qg«  indicates  the  relationship  between  the  annual 
fuel  savings  and  the  annual  capital  costs „  As  will  be  noted  this  quotient 
is  almost  as  low  as  the  solvency  quotient* 

7/  The  quotient  Q'   represents  the  corrected  solvency  quotient* 
The  immediate  effect  of  diverting  the  traffic  to  the  proposed  cut-off  will  be 
to  decrease  revenues  on  ITS  91,  87»»89  and  other  main  routes  in  the  amount  of 
25^  of  the  total  fuel  savings,  $6,776. 

8/   The  quotient  Qr  represents  the  composite  quotient  of  the  proposed 
improvement  when  income  and  benefits  in  relation  to  costs  are  taken  into  con- 
sideration It  is  the  true  measure  of  the  worth  of  any  proposed  project,,   In 
this  caser  the  composite  quotient  being  1053,  the  cut-off  is  indeed  a  desire- 
able  and  feasible  project  for  improvement  from  an  economic  standpoint.   It 
is  feasible  but  not  truly  necessary  to  build  a  public  improvement  when  the 

composite  quotient  is  unity such  a  condition,  generally  speaking,  would 

indicate  a  situation  where  benefits  would  equal  anticipated  revenues.   In 
other  words  the  benefits  would  operate  to  nay  the  fuel  tax  in  which  case 
existing  facilities  would  serve  adequately*,  Here  the  "pull"  for  construction 
of  the  cut-off  stands  in  the  ratio  3  to  2  to  indicate  the  desireability  of  the 
proposed  improvemento 

V  RECOMMENDATIONS 

It  is  recommended  that  further  study  of  traffic  flow  in  the  city  of 
Great  Falls  be  effected  with  a  view  to  relieving  congestion  at  the  east 
approaches  of  the  First  Avenue  North  Bridge  by  other  improvements  at  lesser 
cost  than  that  contemplated  in  the  construction  of  the  cut-off.  This  recom- 
mendation does  not  reflect  adversely  on  the  meaning  and  significance  of  the 
solvency  quotient  as  established  in  this  analysis;  it  is  feared,  however, 
that  such  a  large  expenditure  of  highway  funds  in  one  spot  would  prejudice 
the  interests  of  other  resident  road  users  in  areas  contiguous  to  and  feeding 
to  Great  Falls  and  Cascade  Countv0 
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